Two independent sets of nearly continuous core measurements, comprising magnetic susceptibility and digital color data, were used to develop correlations between Holes 893A and 893B, located in the central Santa Barbara Basin. These data sets provide spatial (temporal) resolutions on the order of ~5 cm (-35 yr) for magnetic susceptibility measurements, and ~ 1 to 2 cm (<7-14 yr) for digital color measurements averaged over 12 points.
INTRODUCTION Background and Previous Work
An increasing number of paleoceanographic studies on Ocean Drilling Program and Deep Sea Drilling Project (ODP/DSDP) cores require the development and use of a consistent age-depth model between adjacent holes at a given site. Recent drilling legs with paleoceanographic objectives have demonstrated some of the available techniques and methodologies for constructing these composite records and have highlighted the scientific potential of these activities (Hagelberg et al., 1992 Mayer et al., 1993; Shackleton and Shipboard Scientific Party, 1992; among others) .
Individual types of sensors have been long used to characterize the properties of whole-round sediment cores in terms of their magnetic susceptibility, bulk density (using the gamma-ray attenuation porosity evaluator, or GRAPE), and compressional wave velocity; however, new generations of core sensors are being developed and used, including sensors to measure light reflectance on split cores Barranco et al., 1989; Deaton and Balsam, 1991; Mix et al., 1992 Mix et al., , 1995 and natural gamma-ray emissions from whole-round cores (Miller, Mountain, Blum, et al., 1994) . These techniques all provide data that can potentially be used as proxy records of changing depositional and/or paleoenvironmental processes that reflect local, regional or globally significant paleoceanographic and/or paleoclimatic changes. This study addresses 'Kennett, J.P., Baldauf, J.G., and Lyle, M. (Eds.), 1995. Proc. ODP, Sci. Results, 146 (Pt. two such records (i.e., magnetic susceptibility and digital color data) from Site 893.
Site 893
Site 893 is located at 34°17.25'N, 120°02.2'W, on the floor of the Santa Barbara Basin, California, 20 km south of the Santa Barbara coastline at a water depth of 576.5 m (Kennett, Baldauf, et al., 1994; Fig. 1A) . Two holes were drilled at this site; a total of 21 cores were recovered with the advanced hydraulic piston corer (APC) to a depth of 196.5 m below the seafloor (mbsf) at Hole 893A, and a total of 8 APC cores were recovered to a depth of 68.8 mbsf at Hole 893B.
The sediments recovered at Site 893 are generally a mixture of terrigenous (clays, silty clays, and sands) and biogenic (carbonate and opal) materials. The primary long-term controls on sediment depositional processes in the Santa Barbara Basin are (1) changes in relative sea level (creating differences in basin geometry, ocean circulation patterns, and differences in sediment transport processes and pathways across/along the shelf and slope), and (2) changes in the rate or direction of tectonic motions (convergence across the Santa Barbara Channel and uplift of the Transverse and Coast Ranges, causing changes in the frequency or magnitude of earthquakes and changes in stream profiles/runoff patterns). Shorter time-scale controls on the preservation of sediment layers include: (1) vertical/lateral water mass migrations, (2) changing oxygen content of bottom waters, (3) relative changes in the intensity of bioturbation, (4) differences in the flux rate of biogenic and terrigenous inputs to the Santa Barbara Basin and, (5) other depositional and postdepositional processes.
This paper concentrates on the sediments recovered in the upper 24 mbsf of the two holes at Site 893 (i.e., the intervals of overlapping coverage with laminated and massive sediment facies) in an attempt to identify the common correlative features in both holes. We will attempt to establish the degree of interhole continuity that individual sedimentary layers (i.e., gray beds) exhibit, based on their magnetic Kennett, Baldauf, et al., 1994) . Sources of riverderived silt (from the east-Santa Clara and Ventura Rivers) and fan-derived silt (from the west of Point Conception) are also shown (after Thornton, 1984) . B. Estimated bathymetry of the Santa Barbara Basin during the Last Glacial Maximum (18 ka) showing the location of Site 893. Note the expansion of land areas seaward and the resulting restriction of the Santa Barbara Channel to the southeast. susceptibility and/or digital color signatures. These "events" may provide the basis for future correlations between Site 893 and additional piston cores collected around the Santa Barbara Basin; they can also be used to support continuing research aimed at improving the stratigraphy of laminated intervals at Site 893. We will begin our detailed study by matching distinctive features in the magnetic susceptibility and digital color data between Holes 893A and 893B. Following this, we will use our identification of the correlative "events" from these two holes to develop a spliced (composite) record for the time interval from the present day to approximately 16 ka (kilo-annum, or 1000 yr ago), just after the Last Glacial Maximum (LGM) in North America. The LGM was a time when the geographic boundaries of the basin were much different than at present due to lowered sea level and the progradation of coastal environments across the shelf margin ( Fig. IB ).
METHODS Introduction
The construction of a spliced (composite) record using cores recovered from the two holes at Site 893 was challenging; both because of the widespread disruption resulting from gas expansion in the cores (most core expansion occurred along bedding planes; thus maintaining the paleoceanographic value of the sediment), and because of the lack of routine shipboard physical property and magnetic susceptibility measurements owing to time constraints at the end of Leg 146; these measurements are normally provided by sensors mounted on the multisensor track aboard JOIDES Resolution.
The former difficulty was largely resolved when R. Merrill and F. Rack identified (and manually removed from the sensor data) all of the gas-created voids >l cm along the axis of the core, using visual observations of core photographs and digital color imaging data (see Merrill and Beck, Tables 1 and 2, this volume, and core photographs). The void tables were used to construct a void-corrected depth scale for each of the two holes. These void-corrected depth scales have subsequently been used to provide corrected depths for curated (extracted) samples (R. Merrill, pers. comm.) and have been applied to most (ideally all) of the data sets presented in this volume.
The latter difficulty (i.e., lack of near-continuous core measurements) was resolved through the collection of two complementary data sets on the split cores from each hole-that is, measurements of magnetic susceptibility (Rack et al., this volume) and digital color imaging data (Merrill and Beck, this volume). The digital color and magnetic susceptibility data from the upper 70 mbsf (void-corrected depth) of Holes 893A and 893B ( Fig. 2 ) have enabled us to correlate features (peaks and troughs) between Holes 893A and 893B at centimeter depth-scales.
Development of an Age Model and Splice Table
The chronology used in this paper for Hole 893A is based on 12 radiocarbon accelerator massspectrometry (AMS) age dates and interpreted oxygen isotope results from planktonic foraminifers (Ingram and Kennett, this volume; Kennett, this volume); the oxygen isotope stages have been correlated to the chronology of Martinson et al. (1987) . Additional age constraints were provided by pollen analyses (Huesser, this volume) and by information from various biostratigraphic studies. The age-depth picks used in this study are plotted for the entire recovered interval at Hole 893A and for the upper 36 mbsf, in Figure 3A and 3B, respectively.
The Hole 893A age model has been applied to Hole 893B by matching correlative features (peaks and troughs) in the magnetic susceptibility records from each of the two holes and thus transfer the Hole 893A ages to the equivalent Hole 893B depths. This procedure was accomplished using "Analyseries" software for Macintosh computers (software provided by L. Labeyrie).
In this paper, a systematic methodology was used to identify features in the magnetic susceptibility data set and to correlate these with the higher spatial-resolution digital color data sets. The general procedures were as follows: (1) the individual peaks in the magnetic susceptibility data from either hole were identified and named as coherent "events" (see Table 1 ); (2) these event assignments were compared with well-defined peaks/troughs in the digital color data sets; (3) the interhole event identifications were then used to select sections of continuous data in either hole, avoiding both core breaks and significantly disturbed intervals, to develop a "splice table" for the construction of a complete (composite) section; and, (4) the composite magnetic susceptibility record was transformed into the age domain to provide an overview of the past 16 ka.
Magnetic Susceptibility Data
Magnetic susceptibility measurements were routinely made on split-core sections from Holes 893A and 893B at approximately 5-cm intervals using a Bartington 100-mm magnetic susceptibility wholecore sensor set at the low-frequency (0.47 kHz) scale (see Rack et al, this volume) . Background measurements at 10 cm from the ends (top and bottom) of each core section were made and data quality was monitored throughout the collection process. Measurements taken within 5 cm of any significant core disturbance or void were removed from the data set to avoid edge effects or other sources of erroneous data.
The magnetic susceptibility data are quite sensitive to the presence of gray silty beds, which are thought to correspond to geologically "instantaneous" depositional events interpreted by previous authors as resulting from past floods of the Santa Clara and Ventura rivers (high precipitation/runoff events) or from earthquake activity (mass movements of sediments).
Digital Color Imaging
Digital color measurements of cores from Holes 893A and 893B were made at intervals between 0.22 and approximately 1 mm along the core, using RGB (red-green-blue) images captured by the ODP color digital imaging system. These data were edited by inspection to eliminate artifacts due to voids, foam fillers, cracks, razor scrapes, etc., and were then averaged to obtain one set of values at approximately 1-cm spacing (i.e., 12 values were averaged to obtain each value plotted; see Merrill and Beck, this volume).
A high-resolution color image was captured of each 10-cm interval of the split core, overlapping the adjoining images at both ends of each interval, so that each image covers a 13.5-cm length of core. Approximately 4200 digital color images were collected during the 2 weeks immediately following the splitting and describing of the Site 893 cores. Core surfaces were gently scraped with a razor blade to remove surface disturbances, and were then imaged. Measurements were made at the center of the core, and were offset to the right of center (upper part of image) where necessary. The precision of the measurements was to the nearest 0.5 mm, but the messiness of the void boundaries usually prevented this level of accuracy.
The ODP color digital imaging system that captured these images incorporates a Sony DXC-750MD camera equipped with three CCDs (charge coupled devices), to capture red, green, and blue images simultaneously, and a Fujinon TV.Z 4 × 7.5 lens. Capture was performed by a Truevision AT-Vista 4M video capture board mounted in an IBM 386/33 clone. The color temperature of the light source (filtered tungsten) was 5020°K. Measurements of light actually incident upon samples ranged between 4300° and 4600°K, which demonstrated that intensity was uniform throughout the sample area. Calibration standards were captured on a regular basis during imaging. Color analyses of the data were conducted and CIE 1931 chromaticity coordinates (x, y, and Y = luminance) were computed (see Merrill and Beck, this volume). The CIE 1931 chromaticity system is discussed in detail in color science reference texts (see Agoston, 1987; Wyszecki and Styles, 1982) . Merrill and Beck (this volume) provide an overview of the CIE chromaticity coordinates (x, y) and their relation to other color systems (e.g., Munsell Color System). The Munsell System is based on a three-coordinate system (hue, value, chroma). Within the CIE chromaticity space, colors are described uniquely and continuously in terms of the three dimensions (x, y, Y). Normal mathematical relationships apply, so the usual statistical manipulations are valid (see Merrill and Beck, this volume). The CIE 1931 chromaticity space (x, y, Y) is illustrated in Figure  4 (modified from Agoston, 1987) ; for reference, Munsell hue surfaces are projected into the (x, y) chromaticity plane. Luminance (Y) increases upward in this diagram. The chromaticity luminance coordinate (Y) incorporates all of the "brightness" property of a color. Luminance is the color attribute which, intuitively, is the most similar to gray-scale data (Bond et al., 1992) and color density data (Schaaf and Thurow, this volume).
The color data from Holes 893A and 893B were plotted as twodimensional chromaticity diagrams (x vs. y; Fig. 5A , B), and as plots of luminance (Y) vs. x and y, respectively (Hole 893A, Fig. 6A, B ; Hole 893B, Fig. 7A, B) . The vertical and horizontal scales of these plots were held constant so that the reader could easily compare the data from each hole. The digital color data collected from each of the two holes was consistently within the same range of values, with the exception of a "tail" observed in the chromaticity (x vs. y) data from Hole 893B (Fig. 5B ). This tail corresponds to the values measured on the surficial sediment (0-0.75 mbsf) from this hole. The large scatter in the surface data may be caused by (1) the higher water contents of the surficial sediment, (2) the color response to geochemical gradients in these sediments, or (3) artifacts in the data arising from the collection procedures or the condition of the core.
In general, decreased values of x and y correspond to peaks in luminance (Y), which are also generally associated with gray beds in these cores. The bulk of these peaks can be correlated between holes, although centimeter-scale differences in the records were observed (possibly corresponding to measurement "noise" or natural variability between holes).
RESULTS
In the following section we will look at the upper 24 mbsf of the magnetic susceptibility and digital color data sets in more detail, since this is the interval where the radiocarbon age model is best defined (see Ingram and Kennett, this volume). We will present individual plots of the magnetic susceptibility and digital color data (x, y, and Y) for successive 6-m intervals in each hole. Individual distinct features (events) are identified on both the magnetic susceptibility and the luminance (Y) plots for each interval. The numbering system for these events is somewhat arbitrary; higher amplitude events were initially assigned numbers, and then smaller features were assigned number-letter designations ( Table 1) intervals in Holes 893A and 893B are given in Tables 2 and 3 ; these lists were compiled from published core descriptions (Kennett, Baldauf, et al., 1994) and from core photographs.
. Lists of gray beds and massive

Magnetic Susceptibility and Digital Color Imaging Data
In the upper 1.5 m of Hole 893A, it is difficult to unambiguously identify data peaks which correlate with Hole 893B. Various attempts at correlation suggest that about 50 to 75 cm of material recovered in the top of Hole 893B is missing from Hole 893A (compare Fig. 8A and 8B; see Table 1 ).
Several smaller events (events la through Id) identified between 1.5 and 3.0 mbsf in Hole 893A are also observed in Hole 893B (2.7 to 4.3 mbsf); these layers are about the same thickness in each of the two holes, with the exception of event Id (see Tables 2 and 3) . Sedimentologic descriptions of the massive intervals in the upper 10 mbsf of each hole differ; silty clay nannofossil ooze dominates in Hole 893A, while diatom nannofossil silty clay dominates in Hole 893B (Kennett, Baldauf, et al, 1994) . These differences may be an artifact of the core description process; actual lithologies should be similar.
The first completely unambiguous tiepoint is event 2a, which is identified by large peaks in magnetic susceptibility and luminance values and troughs in x and y chromaticity values (see Fig. 8A , B); this event is correlated with thick gray beds in each hole (13 cm thick in Hole 893A and 14 cm thick in Hole 893B; see Tables 2 and 3) . Starting at about 50 cm below event 2a, two groups of three susceptibility peaks each are observed in both holes (events 2b-2d and 3a-3c, respectively; see Figs. 8A, 8B, and 9B; Table 1 ). Additional low amplitude features are reflected in the digital color data because of the more closely spaced measurements of these parameters. These two triplets (of peaks or troughs) are best preserved in Hole 893A, where they are located in Sections 146-893A-1H-3 and 1H-4, respectively, and are associated with individual gray layers of variable thicknesses (see Table 2 ). The event 3 magnetic susceptibility triplet in Hole 893B is positioned across a core-section break between Sections 146-893B-2H-3 and 2H-4, and is therefore somewhat deformed in comparison to the corresponding feature in Hole 893A. The color data provides a better comparison between these intervals (in the lower portion of Fig. 8A and the upper portion of Fig. 9B ).
Events 4 and 5 ( Fig. 9A, B ; Table 1 ) are identified by broad increases in magnetic susceptibility values. These events are shown to be comprised of a number of gray beds (1 -10 cm thick) that are clearly observed in the digital color data and in core photographs (Kennett, Baldauf, et al., 1994) ; these beds are best developed in Hole 893B ( Fig. 9B ; Table 3 ). According to core descriptions, the sediments recovered in Hole 893B throughout the interval containing events 4 and 5, consist of moderately to distinctly laminated diatom silty clays intercalated with a large number of well-preserved gray beds and olive gray, massive, partly bioturbated intervals (Kennett, Baldauf, et al., 1994) . In Hole 893A, these features are located near the core break between Cores 146-893A-1H and 2H and are truncated. We suggest that 0.75 to 1.0 m of sediment is missing from Hole 893A, as compared to the record in Hole 893B. The interval missing from Hole 893A most likely contains events 4b and the upper portion of event 5 (i.e., 5a, 5b, and 5c). A comparison of the observed fluctuations in the digital color data from each hole across this interval seems to support this interpretation (Figs. 9A, B ). About 1 m below the base of Event 5, there is a gradual increase in susceptibility to a peak identified as event 6a in each hole ( Fig. 9A , B; Table 1 ); this event is associated with clearly defined changes in digital color (peak in luminance, troughs in x and y). This event is correlated with a relatively thick gray layer in each hole (9 cm thick in Hole 893A; 13 cm thick in Hole 893B). Another gray layer, located about 80 cm to 1 m below event 6a in each hole, is identified as event 6b (see Tables 2 and 3 ). An underlying, poorly defined feature in Hole 893A (identified as event 6c) is associated with a 4-cm-thick gray layer; this feature is clearly observed in the digital color data as a series of three peaks in luminance ( Fig. 9A ) but is thought to be missing from Hole 893B owing to the core break between Cores 146-893B-2H and 3H. An additional series of susceptibility and luminance peaks identified in Hole 893A (event 7) have no easily identifiable correlative features in Hole 893B. We believe that this may indicate a gap in sediment recovery between Cores 146-893B-2H and 3H of 1.5 to 2.0 m of sediment relative to Hole 893A; this is based on the thickness of events 6c and 7 in Hole 893A ( Fig. 9A ; Table 3 ). Event 7b is associated with a 13-cm-thick gray layer, which underlies a 4-cm-thick gray layer (event 7a). We believe that these features would be readily apparent in the cores from Hole 893B, if this interval were recovered.
The next two series of events, identified in Table 1 as events 8 and 9, provide correlations between these two holes that are highly speculative because of their low amplitude in the magnetic susceptibility record. The color data provides fairly good correlations between the two holes within this interval but there are still some uncertainties in the identification of the individual peaks (troughs) in each hole. If our correlations are correct, then the offset between the two holes for this interval is effectively equal to zero (i.e., no offset; see Table 1 ).
The most distinctive and prominent features in the magnetic susceptibility records from the upper 24 mbsf of each hole at Site 893, are the series of high-amplitude peaks identified in Table 1 as events 10 through 13 (see Figs. 10A, B and 11A, B) . The sediment descriptions suggest that these features correspond to massive and structureless intervals of diatom nannofossil silty clay and diatom nannofossil clayey silt, with sporadic thin to medium interbeds of gray silty clay and nannofossil silty clay (Kennett, Baldauf, et al., 1994) .
The first set of susceptibility peaks (event 10) is only observed in Hole 893B (Fig. 10A, B) ; this suggests that about 1.5 m of sediment is missing from Hole 893A across the core break between Cores 146-893A-2H and 3H. Following a decrease in susceptibility values below event 10b, there is a series of three susceptibility peaks (event 11); these peaks can be observed in both holes (see Figs. 10A and  11A, B) , although the peaks exhibit a slightly different character in Hole 893A (smoothly varying) than in Hole 893B (more jagged). A distinctive decrease in magnetic susceptibility values (trough), extending for about 0.75 m, separates events 11 and 12 in both holes; this trough seems to be slightly wider in Hole 893B than in Hole 893A.
Event 12 is observed as a broad susceptibility peak in Hole 893A, but is disrupted in Hole 893B by section breaks between Sections 146-893B-3H-6, 3H-7, and 3H-CC, respectively, which result in decreased susceptibility values at about 19.5 and 20.5 mbsf (Fig. 1 IB) . Event 13 seems to be missing from Hole 893B between Cores 146-893B-3H and 4H; this event is well preserved in Hole 893A (Fig.  11 A) . The bulk of the data in the deeper sections of each hole provide poorly constrained correlations between holes because of the low am- plitude of both the magnetic susceptibility and the color data. We have not attempted to extend our analysis further at this time.
Development of a 16-k.y. Spliced (Composite) Record
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The methods used to construct this composite section have been outlined in the methods section of this paper. We selected continuous sections of data from each hole so that core breaks and disturbed intervals of core were avoided. We then spliced these sections of data together and developed a revised depth scale based on m composite depth (mcd) by summing the lengths of the sections of data that were used in the splice (see Table 4 ). Finally, the spliced data intervals were transformed into the time domain to plot the Site 893 composite vs. age (Fig. 13 ).
DISCUSSION
This paper has focused on the potential of using multisensor data sets from adjacent drill holes to construct a composite stratigraphic section (i.e., one that is more complete than either of the individual data sets collected from cores at a given site). We have applied these techniques to cores recovered at Site 893 in the Santa Barbara Basin, where the preservation of laminated intervals and multiple-event beds (e.g., gray layers) provides a potentially invaluable source of nearly continuous, proxy paleoclimatic and paleoceanographic information; these records provide an anticipated seasonal to decadal age resolution, depending on the measurement interval selected for data collection and the sensors used (i.e., digital color vs. magnetic susceptibility data).
Characteristics of Gray Beds and Massive Intervals
Gray beds of terrigenous silty clay are frequently interbedded with laminated intervals of Holocene sediment at Site 893, but they are less often preserved in the bioturbated or massive zones. These gray silty beds were the subject of several previous studies (Fleischer, 1972; Thornton, 1984;  among others) where they are described as "suspended-load deposits derived mainly from the Santa Clara River during large floods" (Fleischer, 1972) . Alternatively, some of the gray silty beds were described as fine-grained turbidites, possibly originating from a "line source" (laterally distributed region of slope failure) on the upper shelf region to the west of Santa Barbara (Thornton, 1984) ; essentially to the north or northeast of Site 893.
Thin gray beds (<2 cm thick) are much more clearly defined in the digital color data than in the magnetic susceptibility data plots (see Figs. 8-11; Tables 2, 3), both because of the increased along-core spatial resolution of the digital color measurements and the apparently highly sensitive response of digital color parameters (x, y, and Y) to changes in physical properties (i.e., water content) and sediment composition. Both types of measurements detect the thicker gray beds (>3 cm thick) and may also provide additional information about subtle differences in grain size and/or sorting of the sediment within these layers, through more detailed analyses of changes in the amplitude and shape of individual data peaks (troughs).
We assume that most of the gray beds discussed in this study are related to geologically instantaneous events (i.e., increased sediment transport by rivers during peak flood years; and mass movements of sediment initiated by earthquake accelerations) which produce discrete sedimentary layers. Additional research will determine the uncompacted sediment thickness, structure, and provenance of each of the identified gray layers at Site 893. These studies will enable us to (1) recalculate sedimentation rates at Site 893 (after removing the influence of gray layers) and (2) establish an improved chronology for the timing and frequency of these events during the Holocene.
Magnetite Dissolution Related to Sediment Diagenesis
Recent studies in anoxic and/or suboxic borderland basins have focused on changes in specific geochemical relationships and on the cycling of elements (e.g., organic carbon, nitrogen sulphur, and oxy-gen; Berelson, et al., 1987; Jahnke, 1990; Schimmelmann and Kastner, 1993) , since these factors influence the preservation of sedimentologic events and paleoclimatic signals (Lange et al., 1987 Schimmelmann et al., 1990 Schimmelmann et al., , 1992 . The preservation of laminated sediment intervals is thought to be primarily controlled by the low oxygen content of bottom waters and by the presence of dense bacterial mats on the seafloor, which restrict the amount of bioturbation caused by organisms (Emery and Hülsemann, 1962; Fleischer, 1972; Soutar and Crill, 1977; Reimers et al., 1990) . These conditions may also contribute to the dissolution of magnetic minerals in sediments.
In anoxic or suboxic basins, and in shelf regions where a distinct oxygen-minimum zone develops, geochemical processes are fundamentally important to the preservation and subsequent interpretation of sediment magnetic records (Karlin and Levi, 1983, 1985) . In these settings, it is necessary to determine the effects of magnetite dissolution and iron-sulfur diagenesis on the observed paleomagnetic record (Karlin, 1990a (Karlin, , 1990b Leslie et al., 1990a Leslie et al., , 1990b ) so that it is possible to identify which of the observed changes are related to paleoceanographic fluctuations and which are caused by diagenetic overprints (Lund et al., 1992) .
Studies of the rock magnetic properties of sediments from several California borderland basins (Brandsma et al., 1989; Leslie et al., 1990a Leslie et al., , 1990b Lund et al., 1992) have shown that distinct differences in sedimentation rate, composition, and magnetic properties can be detected between borderland basins. These studies have also demonstrated that (1) the natural remanent magnetism of borderland sediments is primarily carried by detrital magnetite, although local contributions from other sources are sometimes important (e.g., detrital and authigenic hematite, altered glauconite, and biogenic magnetite); (2) the proportion of magnetic material decreases outward from the coastline because of dilution from biogenic sources; (3) the average magnetic grain size decreases away from the coastline; and (4) magnetic dissolution caused by early sediment diagenesis is an ubiquitous process, especially in the deeper basins (see summary provided by Lund et al., 1992) .
Understanding the role of diagenetic processes in the Santa Barbara Basin is critical for evaluating the significance of proxy records; however, at present, we are not able to assess the magnitude of these effects on the magnetic susceptibility or digital color records. Future research will focus on the measurement of additional rock magnetic properties (i.e., the anhysteretic [ARM], saturation [SIRM] , and isothermal [IRM] remanent magnetization) on selected samples from Site 893 and will determine how variations in magnetic mineral grain size and composition reflect physical changes in the sedimentary environment and/or diagenetic processes. The integration of data from additional geochemical studies, such as are contained in this volume, will also contribute to these objectives.
Sea-level Variations and Sediment Transport Processes
Numerous studies have evaluated the quality and chronology of various estimates of sea level for the late Quaternary (Bard et al., 1989 (Bard et al., , 1990 Edwards, et al., 1993; Fairbanks, 1989; Gallup et al., 1994; Peltier, 1994; Tushingham and Peltier, 1991; among others) . The predicted or measured changes in relative mean sea level are intimately related to the rate and timing of changes in global ice volume and to the interaction of ice sheets with the ocean and solid earth through changes in paleotopography (Peltier, 1994; Tushingham and Peltier, 1991) .
During the Last Glacial Maximum (LGM), sea level was approximately -121 ± 5 m below present level (Fairbanks, 1989) , as reflected by significant changes in the geometry of the Santa Barbara Basin (compare Fig. 1A and 1B) . The effects of rising sea level may best be observed during the Flandrian Transgression (e.g., from about 18 to 10 ka, with a short period of regression at about 12 ka; Nardin et al., (CIE 1931 [x, y, Y] tristimulus values) and magnetic susceptibility data for the interval from 0 to 6 mbsf (void-corrected depth). A. Hole 893A. B. Hole 893B. Events listed in Table 1 are annotated on the magnetic susceptibility and luminance plots; the positions of individual "gray layers" in Hole 893A are also shown. 1981), which included the retreat of coastal areas across the shelf, a reduction in stream gradients, and a probable decrease in the delivery of river-borne sediments to the central basin (Schwalbach and Gorsline, 1985) . The inferred fluctuations in the rate of sea-level rise/ fall may have significantly altered the sediment budget of the Santa Barbara basin for extended periods.
During the Flandrian Transgression, most of the sediment entering the basin may have been trapped in the drowned river valleys and on the upper shelf with only limited fine sediment reaching the "starved" slopes and basins (Schwalbach and Gorsline, 1985) . Most significant for the record at Site 893, is the interpretation that the series of large magnetic susceptibility peaks between 13 and 10 ka (see Fig. 13 ) may reflect the increased delivery of terrigenous sediments to the deep basin during the short period of sea-level regression within the general Flandrian Transgression.
The establishment of contemporary oceanographic circulation patterns and the lower rates of sea-level rise over the past 8 ka may have allowed the shelf-to-basin system to reach near-equilibrium regarding sediment input vs. output, so that large inputs of sediment during floods (storms) are directly transferred to the basin floor (Schwalbach and Gorsline, 1985) and are ultimately preserved as gray beds (Drake et al., 1972; Fleischer, 1972; Gorsline et al., 1984; Thornton, 1981 Thornton, , 1984 Thornton, , 1986 ).
Paleoclimatic and Paleoceanographic Interpretations
In addition to the primary control of sea level on the sediment budget of the Santa Barbara Basin, the most intriguing explanation for the series of large susceptibility peaks located at -16 to 20 mbsf (10-13 ka) is the suggestion that they are the results of a period of increased precipitation (and continental runoff) in southern California and the entire western region of North America. Observations which suggest increased mean precipitation within the interval from -10 to 13 ka are frequently found in the palynological literature concerned with the western region of North America, from California to British Columbia (Heusser, 1978 (Heusser, , 1988 Heusser et al., 1980 Heusser et al., , 1985 Mathewes and Heusser, 1981; Rypins et al., 1989; Thompson et al., 1993) .
Heusser (this volume) observe a large increase in alder pollen concentrations within this specific interval of Hole 893A. Alder populations are generally concentrated along stream beds in the Santa Barbara-Ventura region, thus providing a probable link between increased stream flow and the increased flux of alder pollen to the basin (L. Huesser, pers. comm.).
An atmospheric mechanism for providing increased precipitation to central and southern California was suggested by the modeling results of the Cooperative Holocene Mapping Project (COHMAP members, 1988; Thompson et al., 1993) . These model simulations show an increase in storm tracks across the southwestern United States between 18 and 9 ka, caused by a southerly displaced, westerly jet stream over North America. The boundary conditions used in these simulations may need to be revised to provide more realistic model results (Peltier, 1994) , and to resolve time-steps shorter than about 3000 yr , but they provide support for our assertions. From 15 to 6 ka, the enhanced thermal contrast between land and sea may have produced strong summer monsoons, which also served to increase effective moisture across this region Thompson et al., 1993) . Thompson et al. (1993) indicate that following the wet period around 12 ka, conditions along the southern California coast may have led to a somewhat drier climate until after 6 ka, followed by moister conditions over the past 3 ka. These patterns may have been caused by changes in summer precipitation and insolation and a strengthened Pacific subtropical highpressure cell, although considerable climatic variation may be masked by the model resolution Thompson etal. 1993) .
Finally, changes in the oxygen isotope records from the Greenland Ice Core Project (GRIP) ice core (Dansgaard et al., 1993; Greenland Ice-core Project Members, 1993; Fig. 13 ) and the Greenland Ice Sheet Project II (GISP2) ice core may reflect changes in atmospheric circulation and precipitation patterns during the Younger Dryas and at other times (Alley et al., 1993; Charles et al., 1994; Mayewski et al., 1994) . It is intriguing to speculate that the magnetic susceptibility and digital color data from Site 893 may also record this paleo-atmospheric connection between the western region of North America and Greenland.
CONCLUSIONS
In this paper, we have correlated between Holes 893A and 893B at the centimeter scale using our identification of 53 discrete "events" in the upper 24 mbsf of each hole. These events correspond to identified peaks (troughs) in magnetic susceptibility and digital color data. These interhole correlations were used to identify continuous sections of (magnetic susceptibility) data, which were spliced together to construct a composite section vs. age for the past 16 ka (Fig. 13) ; this composite is thought to be more complete than the individual records in either of the two holes.
Our interpretation of magnetic susceptibility and digital color data from the upper portion of Site 893 suggests that sea-level fluctuations have exerted a primary control on long-term sediment depositional and transport processes, since the Last Glacial Maximum. Higher frequency variations in these proxy records are caused by fluctuations in the relative proportions of terrigenous and biogenous sedimentary inputs and by discrete depositional events (floods and mass movements of sediment); diagenetic (reactions) processes may be important within some intervals, but this will require further study.
We make the following observations (conclusions) based on our comparisons of the data from both holes at Site 893:
1. Approximately 0.75 m of sediment appears to be missing from the top of Hole 893A (immediately below the sediment surface), based on a comparison with Hole 893B. 2. Approximately 0.75 to 1.0 m of sediment is missing from Hole 893A across the core break between Cores 146-893A-1H and 2H. 3. Approximately 1.5 to 2.0 m of sediment is missing from Hole 893B across the core break between Cores 146-893B-2H and 3H. 4. From -12 to 16 mbsf in each hole, the offset between Holes 893A and 893B is reduced to effectively zero (no offset). 5. Approximately 1.5 m of sediment may be missing from Hole 893B across the core break between Cores 146-893B-3H and 4H, based on the interpretation that Event 13 is missing from this hole (Table 1 ; Fig. 11 A, B ). 6. Below -30 mbsf, correlations between Holes 893A and 893B are difficult to make because of the poorly developed and lowamplitude features of the data from each hole. 7. The 16-ka magnetic susceptibility spliced (composite) record ( Fig. 13) shows two intervals where significant departures from background values are observed; one interval from ~ 13 to 10 ka, and the second from ~6 ka to the present day.
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